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Shendi-Atbara Basin is an outerlier surrounded by Precambrian and 
Paleozoic crystalline rocks. South of Shendi, the basement is exposed at 
the Sabaloka inlier, and Butana plain at the east. The Shendi-Atbara 
Basin is now considered  as an important target for hydrocarbon 
exploration in central Sudan. The study area is bounded by the 
longtitude 16°23'52.30"and 17° 15' 30.30'' & latitude 33018'51.9''and 
33° 43" 33.85' , in eastern and western parts of River Nile State. Study 
area is dominated by Mesozoic sediments of continental origin from 
fluvial and lacustrine depositional environments  which are widely 
spread  in central Sudan. During the field work trip, fourteen vertical 
and three lateral sedimentary profiles have been examined and 
discussed. The studied profiles exhibit eleven lithofacies identified at 
the outcrop section which are matrix supported massive conglomerate 
(Gmm) facies, stratified conglomerate (Gt), trough cross-bedded 
sandstone facies (St), Shallow scour pebbly sandstone (Ss), planar 
cross-bedded sandstone facies (Sp), horizontally –bedded sandstone 
facies (Sh), ripple cross-bedded sandstone facies (Sr)  ,  massive 
sandstone facies (Sm),  massive  mudstone (Fm), fine-laminated 
mudstone (Fl) and rootbed  mudstone (Fr). The study aims to  the 
interpretation of depositional environment  using lithofacies analysis. 
On the basis of their sedimentological character theses f a c i e s  are 
interpreted to be deposited in fluvial depositional environment ,  by 
multi braided river channels. Representative samples were subjected to 
various preparation methods to permit its investigation, both 
mechanically and microscopically. The laboratory methods include: 
grain size analysis, determination and calculation of statistic coefficient 
using Microsoft Office Excel software, drawing the sedimentary 
profiles using sed.log software , preparing maps using ArcGIS software  
for digital image processing, petrographic description, total organic 
carbon (TOC) analysis , heavy minerals analysis,  palynological 
analysis & scanning electron microscope (SEM). The samples are very 
poor in term of TOC and hydrocarbon potential, they are barren in 
palynomorphs, the main  cementing material is clay (Kaolinite & 
Chlorite) with low concentration, no significant concentration of heavy 





 المستخلص                                                     
 
قبل  محاط بصخور متبلرة من العمر الما حوض حديث العمر  عطبرة هو-حوض شندي
السلبوكة جنوب شندي  معقد  . تتكشف صخور األساس في ،القديمة  ة الكامبري ودهر الحيا
ستكشاف العطبرة منطقة مستهدفة  -يعتبر حوض شندي   البطانة في الشرق.منطقة و
 23' 16˚ ل تقع منطقة الدراسة بين خطوط الطوالهيدروكربونات في وسط السودان. 
   18' ˚33و     "33.85   '43  ˚33، وخطوط العرض  "30.30 15' 17˚ و   "52.30
، في األجزاء الشرقية والغربية من نهر النيل . صخور منطقة الدراسة هي صخور     "51.9
رية ، وهي ي ، وهي صخور قارية النشأة ترسبت في بيئات نهرية وبحمن دهر الحياة المتوسطة 
مقاطع  3أسي ، ورمقطع  14بيئات منتشرة في أواسط السودان. تم خالل العمل الحقلي دراسة 
التطبق المتقاطع سحنة الحجر الرملي ذو أفقية وتم تحديد أحد عشر سحنة صخرية وهي : 
سحنة الحجر الرملي ذو  التطبق المتقاطع المستوي ،سحنة الحجر الرملي ذو  الحوضي ، 
سحنة   الترقق األفقي، سحنة الحجر الرملي الحصوي ،  سحنة الحجر الرملي المصمت ، 
مصمت، سحنة الحصى ذو التطبق المتقاطع ، سحنة الحجر الطيني المصمت،  سحنة الحصى ال
 الحجر الطيني المترقق ، سحنة الحجر الطيني النيمي. 
ل السحنات ستخدام  تحليوتفسيرها وذلك باالهدف من الدراسة هو تحديد نوع  بيئة الترسيب 
أجريت   .متعددة خالل قنوات متعرجةالرسوبية وقد تم تفسيرها بأنها بيئة نهرية ترسب من 
والتي شملت  معملية ميكانيكة وكيميائية ومجهرية مكتبية و على عينات ممثلة عدة تحاليل
التحليل الحجمي  ArcGISإعداد الخرائط الجيولوجية لمواقع الدراسة باستخدام برنامج :
 Microsoft Office حبيبات , وحساب المعامالت الحسابية االحصائية باستخدام برنامج لل
Excell  ,  الرسوبية باستخدام برنامج ال مقاطعورسم ال Sed.log Software  دراسة ,
حليل المستحاثات الدقيقة ، والمجهر تالشرائح الصخرية ، وتحليل الكربونات العضوية ، و 
المعادن الثقيلة ، وقد اتضح بأن العينات ال تحمل هيدروكربونات بنسب حليل ت، واإللكتروني 
لها ،وأنها خالية من المستحاثات الدقيقة ، وال تحمل نسب  معتبرة وليست مصدرا محتمالا 
عادن الثقيلة ، وتوجد بها معادن الطين ) الكاوليناينايت والكلورايت ( كمواد ممعتبرة من ال
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4-9  Vertical sedimentary profile (5) J.Tummama 100 
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4-75 Scattered plot diagram shows Skewness vs. the sorting 
coefficient based on the samples of the study area to determine 
the depositional environment (after Friedman 1967). 
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4-76 Scattered plot diagram shows Mean deviation vs. the sorting 
coefficient based on the samples of the study area to determine 
the depositional environment (after Friedman 1967). 
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 Chapter Five  Results & Discussion   
5-1 Micrograph of  Sample (3-1)  shows  stacks and elongate 
‘‘verms’’ of kaolinite appear to completelyfill a pore between 
the detrital grains. 
193 
5-2 Micrograph of  Sample (3-1)  Shows formation of kaolinite by 
alteration of K-feldspars in the sample 
193 
5-3 Micrograph of  Sample (4-3) : Shows some clusters of disk like 
chlorite crystals partly filling a depression within detrital grains 
in the sample . 
194 
5-4 Micrograph of  sample (6-4) Shows pseudohexagonal books of 
kaolinite filling pores between detrital grains in the sample . 
194 
5-5  Micrograph of  sample (7-2) shows Massive, vermicular, 
kaolinite (see arrows). Elongate ‘‘verms,’’ composed of large 
(50 to 60_m in diameter),face-to-face stacks of well-developed, 
pseudohexagonal kaolinite crystals. 
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 Chapter Three  Laboratory Materials and Methods  
3-1 separation of heavy minerals method equipments: a- shaker. b- 46 
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sieves. c- bottles & filter papers. d- separatory funnel & heavy 
liquids. e- the separation simplified 
3-2 Scanning electron microscope (SEM) equiepments:  a.chamber. 
b- xray source. C- gun . d- detector .e- device cut & coat 
samples. f- carbon source for coating samples.  
64 
3-3 Visual kerogen analysis equipments:   a- centrifuge device. b- 
ultrasonic. c- chemics. d-  pipits & beakers & mesh sieves. e- 
safety equipments 
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4-1 General facies of the study area  :1, 2and 5 planer Cross 
bedded sandstone facies (sp). 3 Massive mudstone facies   
(Fm). 4 Laminated sandstone facies (Fl). 6 Massive sandstone 
facies overlain by (Fm) massive mudstone facies, with load 
structure in Umm Ali area (road cut). 
129 
4-2 General lithofacies of the study area. 1 Horizontally bedded, 
show that massive mudstone facies (Fm) overlain by massive 
sandstone facies (Sm). 2 Massive sandstone facies (Sm) 
showing fault criteria (slicing slide). 3 Massive sandstone facies 
(Sm) with pebble or pebbly base sandstone.4 
TroughCrossbedded sandstone (St), with root fossils.5 Thick 
layer of iron oxide.6 Horizontal bedded sandstone facies (Sh). 
130 
4-3 Plate 4-3 General lithofacies of the study area . 1 Rippled cross 
laminated sandstone (Sr). 2 Shallow scour pebbly sandstone 
(Ss). 3 Fine laminated mudstone (Fl) intercalated with very thin 
ferrigenous layers. 4 Rootlet beds (Fr) overlain by a thin gravel 
layer (Gm). 5 Trough gravel inderlined by finely laminated 
mudstone (Gt). 6 Massive conglomerate overly by trough 
gravel (Gt). 
131 
4-4 Study area fossils &  structures: 1 Gastropods . 2,5 plant 




Samples petrography description (A, B sample 1 profile 1; 
C,D sample 3 profile 1;  E,F sample 2 profile 2). A: showing 
Qtz and Iron oxide , B:showing mono and poly Qtz grains ,C: 
showing poly and mono Qtz grains , D: showing poly and 
mono Qtz grains , E: showing Mica and Haematite, F: showing 
Mica and mono and poly Qtz grains. The samples on the left 
hand studied under plane polarized light , while samples on the 
right hand were studied under cross polarized light.  
177 
4-6 Samples petrography description: (A,B sample 1 profile 3; 
C,D sample 2 profile 3; E,F sample 4 profile 3) A: showing 
Iron oxide, B: showing Siderite ,C: showing Mica and 
Ironoxide , D: showing Mica, Siderite and monocrystaline Qtz 
, E: showing Iron oxide, F: showing polycrystalline Qtz. The 
samples on the left hand studied under plane polarized light , 
while samples on the right hand were studied under cross 
polarized light. 
178 
4-7 Samples petrography description:(A,B  sample 5 profile 3; 
C,D sample 1 profile 4; E,F  sample 3 profile 4) A showing 




oxide, D: showing Siderite and poly crystalibe Qtz , E: 
showing Mica and Iron Oxide, F: showing Mica and Siderite. 
The samples on the left hand studied under plane polarized 
light , while samples on the right hand were studied under 
cross polarized light.   
4-8 Samples petrography description: (A,B  sample 1 profile 5; 
C,D sample 3 profile 5; E,F  sample4 profile 5) A: showing 
Qtz over growth and Iron oxide, B showing mono and poly 
crystaine Qtz, C : showing Clay and Iron oxide, D: showing 
poly and mono crystaine Qtz, E: showing Qtz, Haematite and 
Iron oxide, F: showing poly crystaine Qtz. The samples on the 
left hand studied under plane polarized light , while samples on 
the right hand were studied under cross polarized light.    
180 
4-9 Samples petrography description.(A,B  sample 5 profile 5; C,D  
sample 2         profile 6; E,F  sample 4 profile 6) A: showing Clay 
and Iron oxide, B: showing Siderite , poly and mono crystaline Qtz , 
C: showing bebded Mica Biotite , D: showing mono and poly 
crystalline Qtz and Mica, E: showing Qtz, D: showing K-Feldspar 
and poly crystalline Qtz. The samples on the left hand studied 
under plane polarized light , while samples on the right hand 
were studied under cross polarized light.     
181 
4-10 Samples petrography description: (A,B : sample 1 profile 7; C,D  
sample 2 profile 7; E,F sample 3 profile 7) A: showing Siderite , B: 
showing poly and momo crystalline Qtz and Siderite, C: showing 
Iron oxide , D: showing momo and poly crystalline Qtz and Mica , 
E: showing Qtz, F: showing foliated Qtz . The samples on the left 
hand studied under plane polarized light , while samples on the 
right hand were studied under cross polarized light. 
182 
4-11 Samples petrography description: ( A,B : sample5  profile 7; 
C,D  sample 3  profile 8; E,F sample 1 profile 14) A: showing 
Iron oxide, B: showing weathered Mica   and polycrystalline 
Qtz , C : showing Iron oxide , D: showing K-feldspar and 
monocrystalline Qtz, E: showing Mica and Qtz, F: showing 
Mica and Qtz. The samples on the left hand studied under 
plane polarized light , while samples on the right hand were 
studied under cross polarized light.   
183 
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192 Plate 5-1  palynodebris of the studied samples : a :sample 1-4 
Very little and few black wood remains. B: sample 2-3  Black 
wood remains  c: sample 3-3 Black wood remains d: sample 6-
1 Scattered black wood remains  e: sample 8-2 Scattered black 
wood remains, and few brown structureless  matter . 
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